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Analyzing the Comparative Advantages
of PISA Performances among Top 5
Countries

Dian-Fu Chang”~ Hui-Tzu Wu™ Shu-Ching Wu™

Abstract

This study focuses on exploring advantages of top 5 countries from PISA results in 2000,
2003, and 2006. Reviewing the messages and traits in PISA results, the authors try to
summarize the advantages from the key educational policy and characteristics of the top
5 countries. The findings may improve the performance of Taiwan. Based on the ideas,
the purposes of this study are: (a) comparing the results of PISA in 2000, 2003 and 2006;
(b) analyzing the key educational policy and characteristics of the top 5 countries from
PISA results; (c) exploring the advantages of the top 5 countries; (d) summarizing the
strategies for improving student performance in Taiwan. Finally, authors address the

suggestions to improve the policy of student performance assessment in Taiwan.
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(PISA), advantages
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An Analysis on the Characteristics of Test
Items in PISA and Their Implications

Fang-Shen Chiang” Yi-Fang Lee™

Abstract

The Programme for International Student Assessment (PISA) is a project designed to
measure how well students, when approaching the end of their compulsory schooling,
are prepared to meet the challenges of today's society. Its reports draw lots of attention
around the world, including Taiwan. As to the excellent performance of our students in
PISA 2006, some scholars and educational administrators referred it to the success of
educational reforms in the past decade, while some others kept back the claim. This
paper aimed at exploring the rationale and frameworks of PISA, the characteristics of
its test items, and the debates it caused in the interpretation and application of results.
Finally based on these findings, several implications for our education system were

raised.

Keywords: literacy, Programme for International Student Assessment(PISA), item analysis

"Fang-Shen Chiang, Professor, Department of Comparative Education, National Chi Nan University
"Yi-Fang Lee, Associate Professor, Department of Comparative Education, National Chi Nan University
E-mail: fschiang@ncnu.edu.tw; ivanalee @ncnu.edu.tw
Manuscript received: March 16, 2009; Modified: April 10, 2009; Accepted: April 15, 2009



AESLFEHE (PISA) RE¥EHPHARHRART AT 29

e

= 8l

ol

TEEIFF LB IRV BB S > &5 B TE M 22 B R R ) R BR B2 AR Omt s - A3
375 AR A B AT o IR AR B A R RS LK - U HEAL — B R AR
PR TR R EEIEEE o DASE S FRE S EAHAM (Organization for Economic
Co-operation and Development » OECD) F iS4 EE1=E (Programme for
International Student Assessment » PISA) £&f9] » 3T 5F 3 A\ A7 1) 28 2K 1 B el PR AT 5K
PRI S REBNS R am BARA E » Horp o5 Rl B A AR PR B AR BT B AT 3 S T IS
HEEZEI (OECD,2007a) » WHIF AR RERBE FIRHEIEIZR - Beg| 543t
HIBE NB KBS RTEAGE » PRETHAONIBRR 58 - I FRBIEREER -

WL L — RBP4 B BRI RN AE L8 - RS
FREDMAGYINE 1 B 4 MEZBRIRW SRR E R > 21283 2 JIH
e B F B w s TR A it ek - B an PR B B8R ~ W2 e (L B2 A e 2 AR (B
i & » 2007 : HFESALEEEBR > 2008) o BRI EREA T EETEF
RHERE » BBENEIREF NS IR EE - BHAEHT A LEBREREEAE
BRI K ER R AR - IBOSEgHIE VN T 7 Kok ] B9TE
& » VB BEE R AIAS S RS IR AM SCA b B2 R =R AR e ke =% B (B A1l - (6 S22
Az B A [ 2R B AR R K SRR 22 B > U BRI o DUN R REL 280 LA
PRIt - SRR EBR R AR BN E R AT ERE ] » HAERaES AU THHAI R A
RARHBEF ) » ARG R 2 ARV EEE A Eo IR SEE 2 X
RE e PR E R B SGER 7T 1a) 2 [0l Bl BERT » A SCEIR A SR A 751
FAEERET PR R A AT BT A AT R ~ PIREBHLZREHEATERBA » WER A%
HEarE H R FHRIB I T R B S s -

Al - B2 ESENTENTHERE

HERAAFEE T DF @RS AT R RIEEEREE - DR A
ERASE B FRIRAT - BHERIEE RS @ B 5 A B iy i B R AR A T Y Bk
B 0 B SERRES BME S BEIRE S ¢ LIRS E - HE
Al R B RS AL G L FIRH D 1RERE » /5 7 I S L » S BB — 77 i S 12
AL RIAR R R - 55— 7 ZIE S H A SRR Rt R B &R -



KA G+ RN 5%
@O0

30

B3 LB AT LA BT A B 2R AR A B B B8 B 55 54 - BPR SR AL AP R T R B SR
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An Analysis of Context,Procedure and
Effects Based on TIMSS International
Data:The Case of Mathematics

Mei-Shiu Chiu’
Abstract

The aim of this paper is to examine a posited presage-process-product model of mathe-
matics teaching and learning based on the data of students' responses to a questionnaire
and a creative mathematical problem in the TIMSS 2003 study, which includes two stu-
dies. In Study 1, based on the percentages of four separate types of correct responses to
the problem, a cluster analysis divided the 47 countries participating in the TIMSS Gra-
de-8 study into three clusters of student performance by mid-speed and accuracy (Cluster
1), low-speed and inaccuracy (Cluster 2), and high-speed and accuracy (Cluster 3). Clus-
ter 3 showed the highest mathematics achievement, Cluster 1 the next, and Cluster 2 the
lowest. In Study 2, discriminant analyses identified the influential variables that cat-
egorized the students in the typical countries of the three clusters. The speedy and accu-
rate approach is determined by cognitive ability. The approach of mid-speed and accu-
racy is determined by frequent use of calculator and fewer teaching activities unrelated
to math. The speedy approach is determined by teachers' and students' investment of

time, at the expense of learning motivation.

Keywords: problem-solving, achievement, teaching, Trends in International Mathemat-
ics and Science Study (TIMSS)
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Biggs) #H#H —MBEE AR AR » M EERAwHEL (Biggs, 2001; Biggs,
Kember, & Leung, 2001) o EA&EH3PER » 2LEAE B (information-
processing theory) EAIIZRETE #/f3E (phenomenographical research) [ g
7% 50 (Marton, 1981; Marton & Saljo, 1976) » 5R3H [ FEFE | PEER (Biggs,
2001) - B2ARER) [RRE] S¥ERENEE > HEmet2E8mikeE R+
EEEALOAER T TR ] FUFAEIIRE tiRE B m 2GR - fE2EERE L - W
TE A £ 3 R R B ELETE I S 1M 78 (Berberoglu & Hei, 2003; Biggs, 1993)
BE RN EREB G M ERIEE - MEZRAEE (Kember, Charlesworth,
Davies, McKay, & Stott, 1997) F1[HEE ) Z(£27E (Newble & Hejka, 1991) o kK
B B E RN IE > BEAE R B AN — s m m o SO TR £

(Burnett & Proctor, 2002; Whitebread & Chiu, 2004 ) FI5EERS € R [A] > 2188 %%

(Newble & Hejka, 1991) ~ f}£2& (Zeegers, 2001) ~ &} (Laurillard, 1997)
SR AR FE I ERET 22 28 AR Bl pie il ~ OB A1/ 5 AURE ~ HIERE S - B -
B~ BRMSE OHEESERIEGR (Cano, 2005; Leung & Kember, 2003; Zhang
& Sternberg, 2001)

SR 3P FA I FE C SRS S 588 | - (H324 3P X7 REE sl AN
ik DFEE AR » I H AR EI i) 2 E REE L IRFHE  (Entwistle, McCune, & Walker,
2001) o ANSRERS 3P AR AT EN BUERBUE W nila ~ 3 3P RIS LR >
HIJFE IR R B R 28 2 EEB A JE R A » SRS LI ) -



BREZERMALH T RHKAEHAL (TIMSS) 2 THRE—BFE—ER] 54 55

Z - BERRABHBHERE

AR H BB AR BT 3P B (WE 1) - Ky [RERE] Bk
W M ERT > W= ARERER G REZE H e &) (J. WL Stigler) F155
K (M.Perry) (1990) - y%8) (J.Boaler) (1998) FIAEIESS (A.H. Schoenfeld)

(1989) & AMIHFFE

SRS BRI AA (Stigler & Perry, 1990) HCEZHAHIlIA T (Sendai) ~ &
BRI et ~ EBIRYIAERTR AT (Minneapolis) MIZMEF (Chicago) & =
[ 2R o PU{E 5 T B R U - AR B RS SRR R - 7R 22 A4 MR SR R
IR b SEEATE (R - BARBEEE [~E] - EEEATH
AE [RE] WAE TE] - GEBENRFHPUENERENZRE - SRIEE]
IEMEE S > AR O EMRE - B ABET R R B R B R
i > BEA ISR EFRIEMEAR A -

%)) (Boaler, 1998) ELB Sl fY AT B2 AL AU 5 » Hh— T8 B2 2 L
WA (contents) f57F » FA—FrRILURRERE o AIE MR E MR CA EES
ZFERERIEN - T Rl RaA G G RIEAIET & - WSR2 4 S8 A B0
EE NS - MR - SRR - EREMER > EAIETERIE L&
BUBEE - REIETS (Schoenfeld, 1989) 11 3¢ [ 4 i 22 4= ftF [ 25 ] RIS Foe 2K i
REEIARTE » DIEASHE R R R TR RIFIRE ¢ HLER A R BB A s e v i 2 A
TR HIERFT

fRE 8L BAMNEEFRENRE ]2 RN . (—) RERRE
[FEFE (speedy approaches) R CAIFEf P ~ #REE BRI M BEAY /AR » DIPIR
BEIE%E () IHERAHERRE (accurate approaches) FAXEIHE I SEH -
HEREEM ISR (=) ERVMEERE (meaningful approaches) AlJ#E4:
TEEE AR R ER R E - JEARIRE B E - Bl =F [ 24 /R
W | nJREMBER R - Iki& KRB > IR - 25 B H B BE
FIRE R A RR » 2 B ZERAVE [RGBt ] A THRAS 1 BIRAGR » USRI SR RS T
BRI,

= - M BERNERNREZR

SR R B R T IY 72 8 K AU BB ek (MceCaffery, Hamilton, Stecher,
Klein, Bugliari, & Robyn, 2001) o 852 sl th AN A EE AN 88 TH AT /5 EEATRH - Bil40



KA G+ RN 5%
@O0

56

B~ HABEE R RO (A0S ~ ZESC ~ PRPESF S ~ BAFEMEE L) (Jordan,
Kaplan, & Hanich, 2002; Marsh & Yeung, 2001) o & JIf1EZEEE WIS EHA »
RHEEEHERNEEFRR— o BERRER R W n] 58 BRI Bk A Rl - 4
QNVER A A e e FHREFIE T EIERY - B AR EAURE (Vermeer, Boekaerts, & See-
gers,2000) : MEARIENZHBIEHVEEME » WETELATHIZZE (Chiy,
2009) - HEMM B HIERE Rk -

P9 - EEpN B RARYEN I/ 22/ B R

HEMEMENESHINEEERE (expectancy-value theory)  (Wigfield &
Eccles, 2000) —2 - HIZ(EEM GRS H (AR ES - B smENES (JrHAD
HiE -~ BWME ~ BHE&EE ~ HEES) MEME (JREREAEZEN - REE
6~ EHEME - fEENA) - HET7EHEH (Pietsch, Walker, & Chapman, 2003;
Seegers & Boekaerts, 1996) » SR EFLEIE AR FHaE1ER - MEERES
R A FHH - EREOTTRIR I A B 7T B SO R - (B LA
IR T A B EES ARk A A ESm (Staub & Stern, 2002)  ~ IBFZNAEZ (transfer-
plus-solution) (Fuchs, Fuchs, Prentice, Burch, Hamlett et al., 2003) ~ ZE4} B2
&~ ST ERMRECESE ~ DU B RS ~ 258 B ME A TEIIZ
2% (Amold, Fisher, Doctoroff, & Dobbs, 2002; Papanastasiou, 2002) -

B BIFR B2 LR HE RO B IR T AT — R At FEth a3 - B2
SRS B B R 2 A SV TR R 32 (Papanastasiou, 2002) o A~ [R] B

UReth n] e B A [ B2 815 B B SO LA B - a0 = DA T PERD 77 2R - nlsE

TR BUER A RE A B < Lo » PR B aa g SR ER AR - HLf R AL R B A
BRTE BN - thAFAHE (Chiu, 2006) -

2 - BERENHEREBERAMEVER (HR—)

ASCHEA 3P R AU FIAE » I B AREREER IS o T —BEEAE
RS - T FE —BRTEERAS o WP —JCiis 47 (PR B R ER R i A e
AEHZR > LIS A ST — B AR R - S PG ~ FEHERN S A B RS
TEREERIAT » At 2R - MR H = (B ER - 3 HE = (P SR B At S (AR -



BREZERMALH T RKAEHAL (TIMSS) 2 THRE—BE—ER 54 57

— WARDE
(—) BERIFFIHUER
BREE [EEAE RS E S |  (International Association for the Evalu-
ation of Educational Achievement » IEA) 2003 4 57 (X 8 22 BB B E N ik #8243
A PUSEARAN AR 47 (HEI SR ERHE (IEA,2005) - RIFEHTFRELE (4]
SRS RENRER GERUIT TBEREME] <) > muE
WIERE > AL E » B SUABEER R IR R FEE 2R -
(=) BEME
HEMER [ /R 49180 GUERSE : M022012) o AR
BIETERMEE R - AR EEEEIEE - IHER 2003 4 B FRRER LR
HE @SS HE R — RS R EE -
(=) 5%
BT 58 AT s P BT 5E 70 1l R B SR B ER RO A 47 {18 B 2R A A B B R |- 22
ABHUEEMEREN Tt (R FR) -

&1 A7TEZVIRE SR A3~ K PR R AR Bk %

PURBIFREZ R H /7 L K LR

M W0 RS2 A1 BRE DL BUPt
R 442 5.7 3.3 15.7 1 2.85 461
il 412 7.6 6 15.4 1 2.97 537
st 43.4 52 3.7 123 1 3.06 508
e 45.0 52 2.6 13.4 1 3.55 531
BE 41.4 3.9 52 112 1 458 406
v o L FN R 45.6 6.1 26 17.3 1 481 508
TRANF 5 414 5.6 2.6 9.1 1 5.46 476
RIfHERE 425 6.8 1.8 8.9 1 5.88 508
T 41.6 23 28 9.5 1 6.08 410
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The Factors of Girls' Academic
Achievement and Learning Interests in

Junior High and Elementary School:
An Analysis of Taiwan TIMSS Data

Min-Ning Yu" Pei-Ching Chao™ Jia-Jia Syu™
Abstract

This study studies the factors that affect the female pupils' academic achievement
and learning interests. Samples are collected from female pupils of the fourth and
eighth grades, which are then classified into the advanced and lower level by the
Trend of International Mathematics and Science Study (TIMSS) international benchmark.
Analysis of the factors as well as the multiple regression steps are used. As results,
female pupils with higher international benchmark, i.e. those who are well versed in
mathematics and science, are more confident and achieve better. Furthermore, higher
educated parents and good resources would be the main factors deciding better academic
achievement. The pupils with lower international benchmark, who spend more time on
sports and leisure activities, could get good mark only if they get attention and encour-
agement from their teachers. Concerning learning interests, confident students have
more interest in learning. Besides, interest can be stimulated through group discussion

and experiments in science. The paper concludes with some suggestions for Taiwan.
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PRI ERAL R 26 (R 5 FI R 3 S DL M B A 1) B S A T 22 28 B > (b B ]y 255
(Akiba, LeTendre, & Scribner, 2007) FI7E{E#& (Viadero, 2008) HEF!] FH E2 R ANZ AT
B R B AR R S PN AT 22 28 B AS SRAG T H A o AN SRR At SR 1] RE A2 RS
HUER R E ARSI B E G S E TS A A o R BB B R
BRSO v ST B E B EE LIEGE SR T E N EE - 1AL AR
SR REEREET T > MR =R RANIE TS o AT
TEE BRI TR ] LA LB EEREEITERGT » M EIZREE FEb E e it
B [GEEEEA N8 | (Taiwan assessment of student achievement » TASA )
%o DIRGEEEENE - HARREI IR
HAR » Wit BB ARG NRITH » SRR FER g 2 ER R E
CEARIRBASE > it NBESB2EMBE R R SERNEIE - AIE BRI 2
R - BRI BR h A E R L - HEAEREENN A EmE
B AR A (Schille, Khmelkov, & Wang, 2002) R —2 : 2 MEERSE AUt
R4 AR EARGR RIR AN E) - RS BRSOl Frhas » A0SR AL RE A
B BN A B SRR E TR A E M I RB AL - RERRSZ BB RIRR O FOfF H - B
GRS EEEE > REELEH BRI o A SCHERR 522
KRR 2R R R HERE R R > PHEHIREZ ZRTRMAEEE » Frllags
MM EE - PRENRNRRAE B CRRXERESESTHmE « £
KBRS R 22 B2 R ERSEA AN N » A DLE 070 TS ERE E IR T

X8 BRI SRR A B U N SR AR S R

1999 4 2003 4F
MR MR PuSERR
we | we | owe | B2 | s | B
RIS B W O E|® 6| @m E[H B8 6
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Bt EfGERE 0] (Schmakel, 2008) HUFEE —2 - JRENE S AR BHF A EEEED
WERF - SEEERE RS - ERUFERITZESRE - B TR E R AR E .
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B~ BTS2 A B RN AR A SR ES - B4 NSRBI SER
HEMASR - A 222183 BRI 2 R NN E - EREEREN
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Cultivating the Learning Ability of the
Students of Senior Vocational School:
Arguments Based on the Free Choice and
Different Levels of Competency of Students

Ru-Ping Hu" Jun-Jen Liao™ Jing-Yun Fan™
Abstract

This article is inquiring the learning ability of the students in senior vocational schools.
Based on the major categories of core competences designed by OECD's DeSeCo pro-
gram, learning ability of the students in senior vocational school is seen in three categori-
es: (a) the capacity to act independently, the capacity of critically thinking; the ability ac-
quiring living skills and technical skills; the capacity of knowing their rights and act as
a worker and as a citizen. (b) The competency of mastering the tools of communication
and social interaction: language ability, the capacity of technical expression; the ca-
pacity of analysis and integration; and the capacity of application of their capacities
and abilities in the actual world. (c) The competency of interacting in heterogeneous
groups: the ability to get along with others; the capacity of negotiation and of leadership,

the abilities of confronting risk management as well as the capacity of empathy.
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AT DR S VEZE 35 BiHA% (Organization for Economic Cooperation and
Development » OECD) Fiig 2 [EES1 2 e EL#4E |  (Definition and Selection of
Competences » DeSeCo) fHamis > PEaT SR LB B < B2E/ES) » Wik [82E
RENIHIERE] ~ T e BLERE ) R REEH] - & [LL s ft
EHLERE ] = RHISF R SRS ESEREERIIES ] - 2RI - BIgEHR
H B B EE T S AR 2 2 2255 -
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[E2ae 7] nILU R T2 ] B 680 ] F/RyTmKRE:T - 5 [
1 BIE AT 0O B B B ER A O B B R R BHIR A M LAER B » AT s O BRER T
5 0 2E SIS R A MESER ANTRABE CJRE (REEH
1994 : BB > 1985 : BRFEBE ~ FRIEIL > 1987 : FHZEHE - ZR0E > 1998) o SR
i BRI ODEERRIEE RS » 22 S EREAE T FYINIEEER ~ PR - B > MER
FTHERO R (R HEE > 1994 5 gREH > 1985 5 RAFHE ~ MRy L > 1987 5 B
i~ FDE > 1998 FHEEML 0 1998) o BR 74T Re/O B EREHERALLO B AR R K
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o RS ELREEREFTENL - AR L ERE - AI@RBEAE R LIER
TRENME A FEZ g aR ~ 07 ~ RRF )T RG> 28 AT (%R
SEHEE 0 1994 ¢ SRABHL > 1985 ¢ R ~ FDE > 1998) < KRE L 0 AR
BATEE N Z BRI A ~ B - BiEEs » WREE AR - B - fEbaid
ERFF TR « A AT & B2IRA MR E < e » BEME 1 -
HR - el TREST ) » B SR BN b R B2 B 0 T B2 3 AT - 2R Do R A
(David McClelland » 1917-1998) 7£ 1970 FEAX)HA$R HY » ZE 57 #HR (McCelland,
1973) SF# &5 & R 75 An 22 A2 1 77 TR I PRE - 38 R (B
BT RIAIER - A RN TIFER » EEAE R EEEEUNIRET]
MmAEE - 158 (1999 : 24) 8RS [6ESI1]  (competence) FfEEEA R fIH &
B —21E TITRERI] KE > JLERBERE LIF > MAEmSRAE » IR
[EREST] « B—EERIE [T E ] KE - JLEREsHEF e LIF > A
R REEEE o B [HREJ1] - Ehalse B a7 ~ BBE - EEE
FIAIGH -

115 - Eift L (Peter Jarvis » 1937-) (1989) 3B [REJ1] A =ITHE# :
B RBIRBIEEE SRS - RN AT 2 AR - (8 N BB A IS
TAERE » AT ZBA REREELAG - AR/ E S HRIE « 55— » RERIHEHUKE
IRETT » B BB ~ BRE ~ RRIEMBEZEMEME : 58 = HPRaE I E ERE
BIEHIERIIEL T FRRE R —TEEEARGE - A - i &% (Signe M. Spencer »
1950-) BAZERT - W& ZE (Lyle M. Spencer) (1993) E% [REST | 2 AFZ7Ek
FORePE > n] DITERI ARG [ - AREE AR ZHIEE  gE 2 DUES
175 » DU IR e TR K » BEARANE > n]LI 8 (motives)
g (traits) ~ HEMLS (self-concept) ~ Hli% (knowledge) 75 (skill)
HHERHE o B - KEnFFEE (RichardJ. Mirabile)  (1997) HJRESIEE: » Al

R RERSBEEHRER
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RIS | (A SUALER - T2 A B AT B Z IR -
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HIFk (knowledge) ~ FZgE (skills) ~gEJ) (ability) » DR HAhFFE (others
characteristics) B2 i8] [KSAOs| o

fre Lt - BERER L [ BEERET] | WX i (i N 2 2R B0 ~ 1~
FeRESF MR - (R A GBS DB T R IE R 8 TAF » WER TR EAR -
SRIM » B & RIS/ s (R 2R » BREE RE W P8 Tl 25 ey R SO T o2
Hlangahe (1997 = 15-18) FRREERES] » TR ARG EE <AF ~ B8~ BIF =K
REJIHIRR &R + BLL > BREGRETT ~ Wy RES] ~ BEERETT » BETHAETISE - HI
S NFHEARRIRERET) - FEEH (1999 : 16-21) AIERE - 2ERET) BlE)HE ~ &
T~ NERESFRFGEH  @F HEERESHIA > ME2ERE MmN - 1M
BEAEM N » REEREIIEN A o B8 - FIFEE (2005 : 22-29) R
BEGRE EAE TR - 1AM - B EEE - BURERET) - B TRNE - BUREAIEK o
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LU ~ @ VIRAT R EGERA - HIRE Il E IR 358 - BLL > B
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ZREST + H—UTIH » BRERE IR SRR n] BRAR S A BE G A REEHEAL ~ 1L
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| CHREREEE -~ R SEEERE | B IER - Dk TRE1 25
BLERE | = REISHER - R -

— - TEENATCHERE | <BRBE

KA ERE S AR S BB 1997 F228 2002 4E[H] » T4 R [§E12 57
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Theoretical and conceptual foundations) FJKIRIEFEBETIEETE - ZETE= MR+
Bt F i ET /S (The Swiss Federal Statistical Office) F3& » I B EEZ & 2 =%
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BB I AN A 22 FT ~ BOR BB 530 > BIRETIRYERRL - 2002 2 — H » 12 {EFE
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Z - TEENRAREHERE | HENNESR
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Overview and first results of OECD's DeSeCo Programme) » LLK; (BB ))& 57 € Bl
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Co,2002) ¥fRESIHRH T 9 2 BB -
(—) [EESI S BiEE | 338 AL BL) P A R
EERA LR ZE1E T > s EEA R EE MmN
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(BB FRe BLERE | BB IR 715 » (ERE IS 2 B2 28 1 1 A Y
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BRI TEIR - HUHE) - EA -
2RI BAER R IR B E AT EI Y > A g R EIEE]  MIMEER ~
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flan - &1FRE REjE

; LG
o (EfEELETE
B

1 AR SREL & E #EE 1 2 WIERE
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(—) OB NE GRS IEH EE » HEBEA AL » LIRS
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A Study of the Conceptualization
Process of Scientific Terms for the
Students of the 8th Grade

Hsueh-Yu Chen” Ching-Yang Chou™ Chia-Hsing Tsai™"

Abstract

The main purpose of this paper is to explore the relationship between the abilities of
science learning and the conceptualization process of scientific terms for the students
of the 8th grade. Here, the authors used the nonsense term BSE instead of the chemical
term base, and designed an inquiry environment as a learning context and nine learning
stations, in order to provide a series of inquiry tasks helping students' exploration on
the term BSE. In each station, a report will be made by the authors based on observation
of students' inquiry behaviors, critical analysis and reviews. Collected data are split
into two parts: the content of the terms in BSE and learning abilities. As results, we
found that the students who are familiar with the concepts in BSE embraced three
hierarchical quality levels, such as generic concept, definitive concept, and attributive
concept. They generally displayed three learning abilities of observation, induction
and explanation. There is only one student who was able to illustrate the ability of
scientific argumentation for his generic concept. Here we find that the quality of the

concept understanding is clearly related to learning abilities.
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HEEZER > MARTWMERRIE S - ASCHE SRS RAERRE RS -
LA R B A IR S g AR S L E e b o MBI RINEE (R
315 BSE) WU ZAA o AR > A FIHYERA B[R — R EE o] RE 22 i H A~ R Y
BE o WEkEdH  2AFEBYRIEEM AT ES AR E o BEE (J.
Wellington)  (2000) MRIZF}EMEENIE RS - S BEEEHE - ARSI
73 U A RIFRRE ¢ 26— 2 % #5537 (naming words) » 25 & 2 32 35 an
(process words) » 25 =& &M & 555 (concept words) - ZEVUSE EHEIIGES
K FF5% (mathematical words and symbols) e ;EfEE /3 /7 X F R A ARG EE
IR FE B SR M » (A SCIRIBE AR RS A — R EE I S NS » DU ELE
AR R AL S - T & o F BLRSRESe Y ~ BIrERY ~ KA
WAEHIAA » HERRMRME 1 Frs -

fr EAT > RHERECERN) B IR E B2 A BRI EEER R - IR ER
BWNERGE o IR EBEREHIIE » BN G 4 3 B 2 AG B AR I
HE AR T E R SR IR R A BRIERIIE R - BB R EEE £
HIeEn - & - FF 2 RIRINEEMERERIE DA ES - (HAEHEAERA
HEEAFAIEZ (Wellington & Osborne, 2001) > KA Z) B2 A RS
WFH DR FAMEE [BSE] BURCHIRIRIENMIEE e - (FREETIIIE R
T o R Z B H A ESRN T8 > IR RITEEEE - RIERR
W E P > EEAETHEE [ MERRIERINEE ] AR [ TimERE

Biel o

&1 BERENLE R H AR

R ENHE =N R fipun
HBEREERAY LI R By Bt R 2 I A E
JE LR DB RS R AR E A S I
TEFH LIH AR S 2 sttt (R B VE RO S A -
EEARE) LIEthS € ZI R R S 2 maeng -
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—RB2RRENBSBEEN

TR A R PRI E R R R AR E R (BGEHD > 2000 + AAAS,
1993; NRC, 1996, 2000) = ¥(EH (2000 : 335) 7£ (E /N L 4 — B 2R
M) H R B A TR R rE A B A B e S A

g.\g

ZRHRE RERME T MEEREREY  FERE AR~ AR -
Thx ~ 00~ 3] WA EMP ~ AR FEMERS o 9] 2 UT B R
FHBRGFTXFBITELY G RMEFREER  BAMHGRS -
e R Pt s A PN 2 UNN R o O 3

of]

NE—HRENRCERERGEEEEE (1] LIREENEERE] -
MARERZETAGHNEC - BEBHNHERB (BFHE > 2000) - GFfEE
KEETTRLRBRA RIS » Wl @RI TS - B TR AR EEE N
on'E  WZHERRIRERIIR R EEER - RRENREEERELEE - filt
o] R ERTEH 2 -

L 5EfgH! (Ertepinar et al., 1996; Gibson et al., 2002; Saunders & Shepardson,
1987) » BMELEERFEEREGE N - HEBEE A ~ FIELEREREE ~ BRI
RN GRS LR BUR R 1 - 2R » LA B AT A ERITEE HRE e
15 RAFHIEE R HARBREE B @8 ZHEIENEEER - s (.
D. Herron) (1971) [ ERFEHYEFE [ 77 B E (problems) ~ Jji%& (ways and
means) MZZ (answers) =f{E=EZE[T - WRBHFARKIEE » KERFEE T
PURR R - AN5% 2 Fn o SRCHY BB KA LIAERIL ~ BRI T2
B EARSEARAIERTE - FBEGEF 2 I EFELE B¢ (Tamir, 1990; Tobin, 1986) - 7%
N FERETRIERFEEEE B EE 2 [ BRIEiEE) - R TR AR EETER
& o ABTTEMB R ARE M o FA o 7 TIRRRMME RS > (FREEAE
TR ZEH B AR -

x2 PRRBEHEEWE

g il Jiih EES
0 2 e e
1 2 e RA
2 2 RA RA
3 ARA ARH RA

BRI « Herron (1971) o
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i b4 (J.J.Schwab)  (1962) ZZRRIERAGERAEEENDHEE (facts) - (i
EEEPLERFIHIM & R PR E  HOER B E - W ERRTEEEN
Mk - AAESEEHG  EEREEENHG - A58 RITEE A HE
EIREEAIAG R RBIP R IR~ MEEERN M AS TR 2 A EIRIRIEREERE ) o B
BPRTRZ i LIRE S (e i 22 4 R B2 B8 B IR RS AR PR IR AR - (RBERT 2 RHER
EERE NG E o JEMh (J.Neiffer)  (2005) fRHPIEERIERERZ TR LR
= {EREEL

(—) B2 —{A7%5 (object) BIIZR (phenomenon)
(Z) BRI EMEYEEIHR
(=) DIEBaclEE (E H# am -

2006 E[EH[FEE L EETE (the Programme for International Student Assess-
ment » PISA) JRFHZ2AER G [TERRIEEE ] ~ [HERIEHER ] M TR
i | FoTERIERRES] o DI REARA & SR AR DA EE N AL BB I K

(PRHLEE » 2009) o PEEIRIRE HhAIEIES LUK, 2006 fFE PR LR B AT B AT E#
HIRFEREES] » KR A S LRI EE N B AR [ ) R TP RGRIE ~ R B i 5 =
TEER TR IS B - fEID EGGRIERE B, » B2 VA B fm [BI%2aE 111 M [ERiee
J11 0 HIBFECSR EFE B R F A A 0VIR R > WARPRIE L3R SR B H e A

x3 M5

1B
4B
B ]]R—Ll
&

)
1B
1B

y
T
ot

FIH AR L B R

=Y i)

o
o

B
=
W i
=oF |
and | am> | aob | oamd
[ayay [ayay [ayay oo

o

i

Ny
%
im
B
Al
i
=

EfE BB b B A R B I RIRE T
ELUHH B 2 il B ER AT AR AU BE
EMRATE & IS 1S R R R R R A AR U RE

=
+
o

f
A
A
f

E
i

TE FCe R o B PR B A et PE B
N N N
( N0 N0 A
% i N /E\‘ =N N preF N SAIKLE TE%
B BEeE) B BRHANAE B fprERE ] et AiaeAe &
i > e » 2 —— —
& . I # i
% n [

1 BEEEER G2 L E
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FFEIVEE « MR - 24 nARM [HRREST ] - EAMBRENEE S
et R, - BIRLERNEE T e ¢ EamrabE Rt - BAENARM [ERAEE
J11 0 HEATIR R R R - R BB R SRR SRR IR RS - 8
VU SR ERE RE ST BRI E FANER 3 P » AR H MR R B E PR
HiRE . BRI TRIKER - eIV LR - BEHERESS - B
RN FmaE SR EEE T » PR ERRIER - BN - RSB SF R
BMEEHIM S ENE - AGEAMEERITRE IR ~ FIBEEER MRt
BRI EAERIBAGR L IE SRR = E PR E 2 E PR B ~ TR S ERES)
FIPURE RS E A RIBE PR IE A0 1 -

2 HRARDE

TEE DI TS BREM WA GE (] FEZEEIEAMHERS - DU E A5
FEEOIIE - BRETAR— R & SUE LIEshHY 2% BSE E&E | BRILEER
Bi o BIPEER T ] WnvesE - 85 THET | S (E G B A nJ B
BIEERLG o SRR E R AR NS - FUE/E [RRmE - Bt ]
HIAI A BRI - (FE RS R BB @ R I R A 2P - 51 AR SR -
FRERAE T I DR ARG SRS - R - (FE B BECER SR AR B R TE AR
BHATRENE - MRS AR ESE - DU 2B EERET)
A ERE IR B AR S S RE JTHIBH A%

— RRBBTFH

ACERETH) M BSEEE | WERFEEEEE) - A a P B ET
fTAESG » REEEREEEERE [ HE2 BSE? | iSEfE - HMRRC 7R
B2 o NIRRT BMERE [HEE BSE? | » HAl TIESGRIEETEEE ] L
I E B (EARE - BREE R EEITRTA LIRS MIERIE RS > 2K
CHEEFGEEERIN TIEL ~ SRIENIER + TIFubiR(RRIEBIM R (8
EERMBM SRR ) R KRBEEENEER AR EE S HRIFEFER
BRI o LUK PPt B AU R B RE ~ RIEEENARE -

(—) RILBETLEIN FE R
P& R 7B — A LR SRIEE ISR TR S 1R 5 - SETEFE RS



AEMERASLBRZ > 13]

BB ZRES - R TS SRR R EERIEEE S - LU T /FuGIRE
SERIEREEA S LN BRI - BHBRERINIFEE GIRREME G & e g -
REEREM S EABR Y - WEEEEHERFEFEREBINERSERE » RWE
PEAEERR L A > IR - AR RIS » MARPERIGEE I BUE S
BB S NER & B RS IS eI € RIS - 2R HmENT S
HIAE - BN EDERMT

L1E3 Lififfm (Herron, 1996) %3 b fef i) /058 77 SRR 2 € 2R EHES -
TR B AR ERIEGRA (ZF) #MRE (WkHT > 2006) BE gAY B2
[ BLAH B S

2R Bim i E E B MRS > 2Ry 2EEM — [EREE T
B E2 B L 22 | (General and Inorganic Chemistry Made Easy) 25 11 Ejr—
—E G (F)  (Program 11 Theoretical Foundations (V)) (Nentwig, Kreuder,
& Morgenstern, 1992) HRAEAIFE - 8 TIFIHIERFEFEMETEANE

3R TR EGIVIENIFE VI E B EEFEREM - (RILEEH
REBETORKIREE R

4. 7% BT E 0% LIruh MR E R mry B S » 3 LA e L
i~ BHEMSHAI SRR IRIEEEEREEFRFEREE (RE2)

SEREREFED (HFYE) B (RESE) SULE NS

6. MR IR TIFubRIREK » Bat —HRE IR L2 E 2 A& HF E BB %
fiR (W EERESER) » DERERFEEAS (REE) BE NME (3

(PR FIEH) (PR )
HLOVIHIKE BB ER e E -
HIFBIAL &R TEBAFE ] - gl :

o B ZEE
(BT JEEfe)

R [EME ) 2

AALN (NaCl) FSRRAREL » &0 s
F (Na') MIZHET (C) o FiRIEALSRKE
WOEFEIFAEEE - NIL A LIS BAE -
LI (C2HSOH) (EfRIBKE » &3 i
B o Ll > ZREKESHEETER A REEE
WL ZME 2 IEER Y -

2 FBSUE TR s R E
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@O0

M) MYEREED R
7LV SIS [BSE] HU (iR FORMS BRI > 52A TR BSE
% WERSEEE (U TERERSEEE) [Ns -
(=) TfEssmEmsns
ST A A0 S AR T3 (Novak, 1990,1991,2001)
FRIIEE o 1 AELAEA 1) 5 S A LA B R 2 e R » R (A 5
IS > BLUERHE LI T (RS » (955 R SRR IR0 1 2 2 SRS B, -
Hrgs - q8 TIFSERRIR ETBIEAIRIE - 42 - 43 - g6 TR 2R E TR
S 2 HOFIRE > qd ~ a7 ~ @9 T/FSs R BRI A0 > 1 /RS2
PSR BSE 2 2N IR ERS:  1F2 R S B E RIS B U R
KEPEE o Bl TIRSSRE et - L B SR B IR - Bt o R
PR ARSE K - TR 9IS (PRSI OR8] Kb
ql ~ a3 ~ q6 F1q8 AN B PR » B HTE TR0 S A S EN 08 » BRBEL AR -
Q2 ~ a4 ~ a7 F1 0 BB AHETF » JEULEE [1ENE BSE 535 | HOMIBIRIE
e M 95 HIFRS R & FE BRI 4R £ « %A TR AURETe 10 - 17
92 PO DL LA T R L AR 2+ 15 4 TS -

24 SRS - P - HEOBIRES - B RBNS
i pese mitse BIEASING
e U TR | STFECHR - AR K
al | R BSE B AN PR 158 -

Q2 | EBRAKP G AR T o | R Fortie - TS AR THEE -
HIFEER - TeRIm e K&

B | GEBE 2 VR e
g4 |BSE @i > BE(EY 2 | a2%7 BRRS  SCEAMLSINES -
EVEE S : BSE /KB AIFE BSE 7K
Q5 | KBTI E VR 2 MM A RHPE RS -
BT PRSI SENIER o
06 |t - sy | ETFETR  VELOR KA KA

UNESTE AR o

q7 | BSE VARRTE/K & RS 2 i3 PO - BREERYIE R

E N F{EEEY - BSE /KB AIE BSE /K
® | R RsET MR BRI VAR R

q9 |BSE 2EMHENS ? ERY ferite - ERERNER -
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= BRRENRSH
(—) BEFRE
ASCFEHBEE ~ BRI 24 B T R R S E I TRANE -
PlanFC sk R 2 AE N EFEREFEE ~ M fdr FIURIREEE -~ mBrcsk
PEERE ~ [ARMRFEREFHEER » R LRI S B EEIG L - &
B2 AR E RS BB BRI TR - DUERR SR AL [ B I A
uhEE TS AE R - R B ERIE R > AT (A R B EM S LR R EE R
WAL Y » HARH 2R SERET) -
(=) &R
ql TAEUEPRIERIRE 2 AR L M B RHREE [BSE] fUEER » NIL(EZxREE
BN TR RIEE NE RS MR RS AR - (FERIRR 11
PEFER BB NENWE - EEERS AW TR R E N
WA ot S(ENE (AREEER ~ B - RIS HS) - HEH 2N
WIRLEREERES) (BIS2 - By~ MR eGmaE) -~ Em PRI REEE T Elew
BB R o

B2 - RIGR

DUF RIS R A B B AN BRI » MRS
RO TREE M REE )« TRSSEEI) - THENE
TSRV B SRR TR 2 -

— - BR2LENZMENRTRNEREE

RIBIEZEER A ql TR ERAEECERE [ B R ] NRERIFERE » 1l
{FiEt#% BSE BRGNS > DIREEMeRNENME (RES) » LI
(IR(EE A Ll Efipum TN

(—) fEZE ST DIRs iad is s il e A

A% S1 M eNAE [BSERHEEARM T LErEME (LS - /K
Rt o | ARS LA ERGETRITRE - T Re R PIR R
e (f5REET) WEE - Wik SEBMeERELe?) - EHE -
FHEWS SRS E B RAANANE -
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1R AR A TS R AL edy s BSE#KiER 2 » BSEALEETRYE -

(Sl-ql-% %)

(=) iz s2 Diried Bt e Bl e msE
A% S2 BB S NEE [BSEZuliEiKILa?) » HAGEWHEE - |
EZ= LA B EE B - DIRCEVLERR TS - BRI EEEH
BEANE - SR ED KA B E RSN E R E -

N\

e
i

REAAEY ~ TEAK s BRKERTEEHHHRA BSEo (S2-ql-
)

(=) flEZE S3 A1 S4 DIVE 3 A MR SR TR H BT e A
iz S3 MBI aNA 2 [BSE P XAMAEEAMYE ] < M S4 2
B S NA 2 [BSE @ XA MASAHPE ] - (8% S3 /1S4 LIBSEY)
B rp XA ERE  EEE SRR BRSNS AT E B A

5

BRE -

AR REAM ) H A% BSE » (S3-ql-£ %)
A EAH M E L BSE o (S4-ql-4%)

— - BR2ENRBSEBEEN
RIBEZREB LA TIEL [IRAERESER R A THRNER ] EEE
BRERIFERD » T ERBERFSEEROB SRS - HILRE AR
BRI EEGES) - LMK ER 2HMNSENE - il e RIT R E R R
HHIRHEEEE
(—) EZREB AR E NI BGARE S B A e R B B S I ER A9 RE /7

5 (AREARENEE BSE (S NA K i E %

(EES Tk WeRE oA ER S E
St BSE BHlE AR L AEWERE(LEY - BKEREmME - RS
S2 | BSE@nliaKILE) » HOKEHAEEE - M
S3 BSE @3 # A ANME - [ HEH:D]
S4  |BSE @ XX &M IALIIE - B R
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£ ql ~q3 ~ q5 ~ q6 Fll q8 FF T1Fh - EREBAEKHEIFER TIFuLrRIE
BLER S » ] IR A B ES AR T
1.NaOH Eil Na,CO; fJ7/K &AL BERRAL 0 S el (1 - W eEiBE e
ASRRE A (ql) o
2GR K KB iR RRAL 0 S & > (B BERRE o a0 o
KA A GEB A ST (q3) o
3R T LAY - HAWYIERAKSWOEER - BEE g sE (q5)
4 GAR K IBHOEERY - IBIEESE - ARIEANEEER - BT (96) ©
5.1 NaOH ~ KOH ~ Ca(OH), ~ NH,OH FJ7Ki& iR REEAL o S Al &
(q8) -

MRig EAEBEREER - /£ ql ~ 92~ 93 ~ q5 ~ q6 Fl q8 T LR ER Tt AR5

B o R EA B < S R dy PR A T
1.NaOH /& BSE » Na,CO; A~ & BSE » {H2 B KE R E 26t (q1) o
2% T LB LS - BERYIE SRR KR g BT (q2) o
3R K KA R Rt > gEFAL A SRR EE A (q3) -
455 T ZBEAKBR LSS - HERYIER KB IRE G 5&E (q5) o
SRR WOEBREEE (q6) -
6.NaOH ~ KOH ~ Ca(OH), ~ NH,OH /£ BSE (q8) -

T ATE SR A R ERTEAT A L B B0 ek B [ IRV E B IEAS R A [ 3
BE] WIEIERANA T o % ST~ S2 /I S3#EIET ql ~q3~q5~q6 fll 8 FF T
TESEE M FE S » WA B T #/F i L TRk EF E e ny B Es » IR
1RIE L AR AE Bakm e MA@ > mI& ql ~q2~q3 ~q5 ~ q6 F1 q8 FF/<{E T
TEUGHIZRTE R ¢ {EZE S4 AIIRIE T ql ~ q3 ~ q5 M1 q® LIFuSRVE (FE SR - thee
HIEAIBRE L TAERS E T EE B SR8 » IS NiE L BB L m MY -
B ql ~q3 ~q5 1 q8 TAFSEIERTERTE 584k 2B B EE HL AL Ba Al

&6 (A4 RHR B EE B RS RSB AN MR TIRh %

(EES T ESTRSY Ui GOMRAR T T 2 IR E B R TRk AR 5%
S1 ql ~g3~95~q6 ~q8 ql ~g92~93~q95~q6~q8
S2 ql ~q3-~q5~q6~¢8 ql ~q2~g3-q95~q6~q8
S3 ql ~q3-~q5~q6~¢8 ql ~q2~g3-q95~q6~q8
S4 ql ~q3-~qg5-~¢8 ql ~q3-~qg5-~¢8
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FBYER) TARSG - 2038 6 Fivk o GARIVAG SRR - HE B EE A BEETHR
BN TR, - #AeREIBISRE ] > BT ERER B REHEER - [BHRWEET) - 18
15112241735 BSE U E B @V W IRIR TS 00 B BE RSB SR I 15 1 B 12k [ 25
PRITIRE -

(=) ERBAERI LN R RE B I ERE )

£ q4 ~ q7 F1 q9 F TIESG - HR24 FEid ST R-EN51E » o]
o R 2 AR S 224 38 BSE RYE AT +

1.BSE 2 RefAmE it FUEMRELEY (ql) -

2BSE #8@21t&) (q4) o

3.BSE /A A/K P& dE A R IR R (q7) -

4BSE £ 2 EME (q9) o

AL THRNER ] 2ERENGSRASREN > [M% S1 A1 s4
£ q4 ~ q7 F1 q9 & = T{ELG > FEA TrES R R BRI EIEE T e 5
ZS2 £ ql ~ q4 ~ q7 1 q9 FEVUME TAESL - FER TAESS ISRl & B RIS T
EF  (HZES3 7£ q7 LIRS - FEHEE TIEUsAR kBB E2iREE N EE (]
£7) o BEIEREUR > (AR 2GR R E A PR S R 20T EE 1 AR
FEhE

(=) RB(EREEEEIEEN REI R RN RERE

e [REfREE T S AR FIERE LS > Hrb [hgsE] - [EfRE ]
M MMEEY] EAREESNRTIMS > EEEALALFHEEE TS E&
BSE E{EFIE2IMIEE - S EHTEESAMEE T - LS AREEFFRT
TSR S ERERIR SN o T AR 2R EREIIM S N A ST BEIRE
% S1~ S2F1 S3 #EEME AT AR S ERBEI2MEE (RE7) » HEHRE
EZE S1 RIGRERE ) - SREIMEMS » SEREET - LIS RS
NE (RES) -

X7 ARBEAE ZBIRIENGEE I LIFNE

(EES T T AEuE 5k
S1 q4~q7~q9
S2 ql ~q4~q7~q9
S3 q7
S4 q4~q7~q9
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= - IR nENRS22BEE IR

FRG (A2 A BRI MR S AR M E N 2RISR 2 E R )%
I (—) BAmEEINERETEBIRSNGEERSAE - 0] LUZRIE
WermE » (=) BEAMHAREEEES (BHE - B fEzx -
LA E R EE S AR - (AR 8) R 7 HRAMBEME K
BEEAMNFN - LUMRBRMMEEE R E 2R (ERE (RS
B e REM M) S - USSR R R RGBT - RETEREE
FTEE T R SR AR A BN H R B R SRR A BE ) < IR RR 1% ©

(—) ERERHRVVEETES - A ek g TR ITERE R R R

FEMEZELE ql 1 qS TAFUSEREFCER AN B I - (AZRAEENE q1 TAFEHY
FENE (A LH2E BSE ~ kil 2 BSE) MERME (S ALK
KB RERRAL OO SR AL () - B BSEY)E ANJE BSE V)E I K& wH
2t (A S1-ql-f8E : 82-q1-Z % + S3-q1-f8{K + S3 » S4-ql-FERFGR) 1M
H o 1E8EqS TR EFE BRI BEEAEE [ S A LIRSk A W s BB -
A g FES AR SN ARE A HENE (R S1-q1-HHEk
S2 ~ S3-q5-F B R + S4-q5-F %) o

RA B AT ARERETEE > ML-F R4 E BSE » B & NaOH #2 Na,CO;
0 KIS R AR R ARG R E o (Sl-ql-#i%)

NaOH $ Na,CO, 8y Kz ik R A MR (Arrefic e o X nge) -
{2 % NaOH &1t &4 » Na,CO; £ R4 » FIARH LS4 ABSE o (S2-
ql-%%)

Q8 TP ENELERE » RERKERBEL LG ECHMETRA
BSE o Bt /E R B 0 KB R AL AR B SAMKEEE » €41~ & BSE?
(S3-ql-#83%)

s
>
-

FIEREERE SR

*8 (ARBANHERMER SRS ME
(EES Tk e AmE FEEERES
S1 RO BIZEEET] ~ BRAWAET) ~ MEFRRET] - FRGERES)
S2 TE M BIZEE ST ~ BRAWAEST ~ BRRRE S
S3 JE R BIZEE ST ~ BRAWAEST ~ BRRRE S
S4 @R BIEE ST ~ BWREST ~ BRRRRE S
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NaOH $2 Na,CO, 8 KZ RARALR 4 6,6 LXMW E & o (S3~S4-ql-F Bk
HR)

NaOH $2 Na,CO, # K5 i B W » BB G H o (S2~S3-q5-FHRELER)
ARAELEKERFEE o (S4-q5-4%

MEPREZE ST ~ S2 A1 S3 HRET A (LSRR B 5 /K v i BA MR O P E 4
HEE (A S2-ql-F% + S3-ql-8E) - ALRAMEZE S1 seFit BaarthahEd
HETERIERE IR RS - T ABE DRV EN S EVERI TR E M BSE] (R S1-
ql-fE) (A% S1 LLql TARSSHIEPIRGEEPIE (SEALmAmdesn) -
EERSEFENRREYE - EHATIEE RS G RCTINEA - i 7 &
TTERIE AT IR AT 1

(=) EFG BB ARRRE S » T REBIET RSB NIRHEAR

HEPREZR AR RELE 7 LIRS A $2 il ik BSE < BHREE (A& 10) -
HE R AEZE S1 ~ S2 /1 S3 [ q2 TAEBIHIFIE - Aitd - (62 S2 E2IRBME
KIEW IR EMERIES (A S2HBEK) - M= S3AIERBE g A gRAKME
% (FS3HEEK) -

D B R R LB IEAKE RSB EET?
CRACEARERTEEEE o (S2-153%)

D BB LB A AR BEA KT RE MR BAET?
CREE (Mo AR AT EX) . (S3-853K)

R

AAEZE ST eeSTErG R MR E R @I CEENE) MMM () -
BEYIEERERT T - 4 88E ] (REALE (RS1-q2 -~ q7-1ik) >
A DU AER q2 AR ZRFERE

HACHE A €EE - Q5 TSN TRER G » RALEKER
FEELE AMTBHEEKRT RGBT -

AEql AL MALEFRE TAAIMMABSE] - MMt 4T -
KEALMKEREGEE > A BSE BA KT & & 4 MR %L o (S1-
qQ2 ~ q7-4ik)

(=) EIFSZHEERGRERES] - RIS - 2RPEREE RS
HEPREZR AL REIR MBS H CIVE R - HR2EFS230E [ RELawT
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@EBSE| (RS2-ql &%) - f£&M LIFGm=HEFH CENRER (R82-ql-
Bik) - DUt &S EMBI e € 2 BSE ILRHEEE (R S2-q4-THik) - HEfE
TRERENBRENEME o (A% S3 1 S4 A RBAEBIIIR - PIETIE &K
HIRREEE SR (R S3-q7-18YA + S4-q7 ~ q9-18R) - MER{EHREEERLE, - BHAZBSE
E T XARHE (28] fER (AS3-q8-THikL ¢ S4-g8-T]i%) - gLl
PR R EE SRR R - BRI AE BN mE - [
82> S3 F1 S4 A EARIEEEIBRAARRE AT B HIAE AR 2K [ B R - T2 4R By
TR [

REARAIEF el dkT o (S2-ql-AB %)

Aoy 4 & BSE - (S2-q4-487%)

RARME A REE 5 R T o (S3-q7-8 %)
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Reflection on the Reform of
Citizenship Education in Taiwan:
Based on ICCS 2009

Mei-Hui Liu®  Shiow-Lan Doong”™

Abstract

To upgrade education to international level, During these years, the researchers in
Taiwan is actively participating in international research programs, such as TIMSS,
PISA, PIRLS, in order to make connection to international scholarship, etc. A research
team of, organized by the Center for Educational Research and Evaluation of National
Taiwan Normal University, has undertaken the International Civic and Citizenship
Education Study (ICCS2009) conducted by IEA. This study aims at investigating how
participating countries preparing their junior high school students to undertake their
role as citizens, with the. This is the first study that Taiwan joins the international survey
in the social studies field. The purpose of this paper is to introduce the ICCS 2009 study
and to explore its implications for the reform of our citizenship education in the second-
ary education level. The paper first describes the three stages of the IEA civic/citizen-
ship education study. It then analyzes the assessment framework in the following di-
mensions: contents, affective-behavioral, and cognition, and, Finally, this paper explores
the implications for the citizenship education reform. In the aspects of civic knowledge,

attitude and behavior, analyzing and reasoning, and regional module.

Keywords: citizenship education, citizenship, International Civic and Citizenship
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R AT R A BRE A RSB 7 2 B R RURE ) 3 4 2 B B H s - A&t
AR 2 1) B 2R T [ PR A AT A A T T S BUOE B AT 5T -

TEi8 — IR BIRREUE A AT - B REH R B & BEF 5T 2 E
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FEE R R TR B R A SR B - BRI AR 7R R E A0 A DLER i 7R sl Ve
BT B R AR B EEIFERER T DL ~ R RE SR B S E 0 B

[ BFRHE i #17€ |  (The International Association for Evaluation of Educa-
tion Achievement » IEA) [ [ BIFESBZHEHRIEH E RitFHE#2Y |  (the Trend of
International Mathematics and Science Study » TIMSS) ~ [H[¥REEEETEET
#& | (Progress in International Reading Literacy Study » PIRLS) ~ DI [#R7E&
{E %% 5% I fH #% | (Organization for Economic Cooperation and Development >
OECD) W) [HfZE24ZFEEEFE | (The Program for International Student Assess-
ment » PISA) o EHERIE )T IAEHENIE - B AT R A HEFEEE Botar
e EEr [BEARAGHEAEZIEEE]  (International Civic and Citizenship
Education Study » ICCS) » EFEFE 13 RE4ANARERE -

B N7 £ S Rl R B A O TR B A i v O S AT TR 0 72 2007 B R H
LT ABRE A RBE AN EE » FEABRIg LU E RIS
NREMER A IR R G EERIE A RBE SRR - 1E R H i —
DR RE R EENARBEHFRE - WIREEARBE B LHE T#H

"H yi B RE DL A ERHRER S R S R R - IS BRI SCHEAE  (United Nations Educational Scientific
and Cultural Organization » UNESCO) -~ #&/B&EESS AR - 1H54R1T (World Bank Group » WBG) -~
BFE# &S (International Bureau of Education » IBE) ~ BFREE Mgt #Ewe (PLimam » 2002) -
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AN BENMBEFARAEHFAEZEN S BN HAH R ARBEE TR -
H T EFRECE BOga i i & O 81 A REE Al T =R 5 > 73R8 1971
1994% 2 [/AE#EEWFE] (Civic Education Study » CIVED) LI [EIFR/AREE
BB PHAGTE (1ICCS2009°) o HHR 2009 PR AR B HEFAZFEITHFHERX
JEHIAFAES (2009) 4 F H 285 > R E TR EEEER IS > SRSUE
SRR A TR WG — DR AT 2009 PR A RA G HE RN AT E
ZERZNE (assessment framework) ¥ F [ HH /A RBE HIER o

Al - BREERNTERELERLARISHRNER

BT A T & o B> 1971 ~ 1994 FEHE TR R B AR BB W5t -
A% 2006 42 2010 4 ] B BLR A B 5 A1 22 B 08 = REH &8 » UMK
PR B s RECE W FE R 38 R NE 7 v A8 HAT B S8 o

— 1971 F2BEBFARAEHAR
B PR E RO ET 8 o & B TR AT PR A REE M IE R R 1971 T
[FSMEERHTE ] (six subjectstudy) FFEBFFETE - ZEBRELE : FUFE
SrB -~ YA~ EEERA ~ LLES ~ FORA - faiRd - AHEPHRE - B BRI SE S 0 BT SE
FRIGE A RBESFTACEN) [ HEAREF | (civic education in ten coun-
tries) (Torney, Oppenheim, & Farnen, 1975) - #ffF54s SREFAA HI S B 57 A B2
BEBEAMANE - WHRHER 1 (IBIFEARBE e 280 - B30 - 15
BT R = R A rE I AR (RN A < ERERT T -
A EEE [ AREEZRAMES ] (the civic education cognitive achievement
test) KHEEITERIREE - BFFEEAEAT 30,000 £ 10 5% ~ 14 BRAIRERFARIAY 2
A PESRAFIFE S RBUE Z2FN 7 RO © H A4t R I 5,000 44 2Rl
875~ FESATTA - HEEIIMER - BERER AR PR E R - 85k

e R B E MO A S 1 & 5 — X BIBR A RBEFAEMFEIERZ | - B REIEE R E 7 E R
(National Contexts Survey) » 2 K HURHEREZ EEZH A HTIE -

EURREUE LRt 1 & HIR AR LIEIT AL (mainsurvey) BZARUEAURIERS » HHFAICCS 12 2009

R MR > HELFERS ICCS 2009 » AL LLICCS k2 ICCS 2009 A2 A{HA -



REANMRBEFEHNIAG—HARLIRAFTRELASFHEIAALET 149

AW I 2 B A BUE B B R A B HIBUR R BB 5 R T e~ 2
HR > SR R e BSR4 Binim B B Dise » I & S = A
PHRENRA - 7O GEBERIFAREERE - A ALISEEM -
FLUT BRI S L R PR B (N Rl 3 < o

994 FRIEAREBWHR
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TEAEBEARKENRE - [AREEMIE] < HWERIEARBENEZ
B T —HEE AR
(—) B —EEEEREM A (E 1)  BrRRE/ARER
(democracy/citizenship) ~ [{ZZZZ[A] (nationalidentity) FIfE&FIZE/% T (social
cohesion/diversity) % =f{[ ] » DUE MRS TE AR AR 24 M2 B R 2R & A
REEERETE RS
(=) 21999 FE8 720 RSBt (LLEEERETA 28 BBt A » TER
ME—Hymagi22EsE ) - & 90,000 & 14 BRERA RIFEEIR » STEARHAIE - 58
JEEATENEITIRE > MRS E AR A RS B &5 ()
(=) TAREEWMR] BE=RARMIEEEIT T EREER » L EESH

&1 1971 FEEREE sl ar i i & < B A REE M a2 R

AR I B s 17 R pEI

LB LAEFI BRI BEAR - EAfth | 15k - W - R R
2LARERIMHBRMS - EE ~ | A FL B BEOAEF | URSMEEEK -

HAL o~ R - TR R - | 2.2 EEEm e RN (%
3SR SR R QAFFRENAEGGA - BEHR | F - HEE) -
4. B RBUR HIFHRRAS TS AANEH ~ REEFEANNEE 3 STELREEMA -
S.BUH -~ BBEPCEFRGHERE o | FARME > HEZARES | 4 A BEHHP B SRR
6.5 AL ~ AT E]AARFT BREG - fEJRE
TEREREAEAR - 3. BRI A A R o | 5. B A AR UL B R i
8. 90 A2 55 B I R AH A 4.8 HEUT S AR E R - T~ BHFEREEE -
0. B FFELREE (SFD o SEEAIFIERE « FHEME
10. BT BLAL & AT o BAEG R -
VLB @ B RS % 6. 54/ B8 P/ Bl e = B A )
124t SRR B AR o | R e
13 A PR B A AR RE -

BERIEE - VEE ¥ 8 Torney, Oppenheim, & Farnen (1975:41-42) o
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IRAN™ (Torney-Purta, Lehman, Oswald, & Schulz, 2001) : 1. K &35 B SR 1224 ¥
REEEMEBISE BRI - (HREAE - 2250 B T AREEEERE
HIZHS - 3. ARFMR S ENERE - A EHZ /ARG - 4 2RCEFHEREE
HEAEAS SR T A (A R AR IR L - SRR LIS » BR A E M A2 B E R
BOGTES) (AIMABGE ~ 25&%) - 6.5 M 22 RN A R B HE A B
FIIETH 2 o 7. BR824 T EAVHTEARIT o 8B BUMHBIE MR EHE » &z
BIARBHER - —RIMS - EHMEERERZEE > MER A ZEE -
0.8 R AL MRS A BVAHRER]  10.VE 7] (R 3R 5 A R AR ER/ ) > (HER
ERRE B - 1. AR ARBEEEE AREEITHAEENE -

1 1994 SEEBEHE Ot 3T i 1nh & A REE & 225 =
BEEACJE : Torney-Purta 28 A (2001) o
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1971 FEETTHYEE — R e MR BN A RBEHRE - FHIBES D FE
B ~ &k~ I ~ iR~ FIARIRER] B FEH555 /T ARG BLREE (Torney,
Oppenheim, & Farnen, 1975) : 1994 SRR AN SR T A PERIRS RAEA] F0
BERE - (B R AEME S A2 R R A REAS AU 0 FRE + A KBRS 1 RS G 2 5
EAE IR R - AR IR AR A -

2EREEEARNEE

SRR A REE BN TR B3R A RFR B AR PR DU BIFR Fie » R
RERE S It R SCIE =S - —THE AR AR BE ISR # R > 32~ T
BRI N SR A RBUE Wil D e £ > g R EA B ERNA
REES > TN ARMFSEREEEAET O - HdHERN AR
BE - EAREEM T - HA ~ REN G 8 = HhpYEH] 73 555 P ~ 3817
H B — 2R DUE AR TR ARAT - ARAE AR IR
HIRE - (HESRE ~ BEMENEF A BRI ~ B2 AREERE » K
HWIRA % 2R (BELgR - Bk - HEEER) FERERE T (Morris,
Cogan, & Liu, 2002) ~ fy[alfE kS5 RUVIRIMAE » AR5 B2 B 5% R o
SRR FEMA S ~ AT T ] A SR o M I PR A SCA LIRSS » ol s Rl 25 1o 3o
ZEAR K > FLRIIFEEE & 2% S UG Y A RFR B A -

' B B BN REUE BRI AR T MBSO 40 ZEEISR - PR 7 HRE - A BRI RS - S
EORURE (fgERR) ~ CRADFIEE ~ BF0 ~ SHf@LLEn - B EhiT ~ s ~ FREE - 2RI - SErs /IRl
S~ FYDRER ~ 3R ~ AR - TSR - EE - EIE - BRI - 2R - sRE - RIlHERR - SZFEYE -
FISZENE ~ TIPS - ARG - BRIfh - SEVEEF - f B - KU IR - EhiE - ST
F o~ BRAERT ~ B o ~ B MEfE R ~ PYBEF ~ Bdt - Bmf o BB o
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(=) 2009 FEEHFFEARAEHERMAEH
[EIBERTAR R A R B R =i FE N i 38 31 » ARTGAEM TR e
HIAEENL » N HEARETENE T AR E BN REAR -
LIEH SR
AR FER) EEFAEE RSB 13 BRI R ERAE - 23l
Iz B/ NN 13 5P - A FAERRA TN 150 AT A& K 3,000
(L \ERRAL R ER AN -
2. M= R
Ao & BIPRZCE O aT 8 o & f i B D BR B RS > ARG T EAE M RTAR IR 2L
B b SR AE BATR M ATNIE R B2 A (NS & PR R L 2
A RRIRRRE (IR B RR ~ Wb~ AN=FERE ) DU A8 s B AL
BT E BRI TAF - BIFRE0E Bk s b & PR T TR B 2 B2 44
TR FEY 150 ATERAsg > P E ARl S A BE R Fh ) 1 BE /AR ER AR » £ 4,500 £
A2 NhEH] o
3GHETHA
EIPRR G £ R A R E MR EH AT EME L8 BIREE BT
Hetm e £ 5o KAURIEET SB35 5 nE e 22 AT SR (1 22 4 B 5 25 5 L ) 22 B
AL 2 S - A T A AEMEHIERUE (1CCS2009,2008) o b4t » H
PEkEt B LI SGET TR » JRSEE R < /T - & TR L ERGE
R&BIEANIEES - I BB IE AR RT R SR A S EAEEREER] - fan] FRREE
BEEZNRAE MFAEHBAGRERRE
BENS @ BEARAEEAZNAEH BB BN &
TH : BIFEZAIHER (international cognitive test) ~ EFFMEE2AHREE (in-
ternational student background questionnaire) ~ [R5 14224 BREL K 754 (in-
ternational student perceptions questionnaire) ~ [l 4 221 HIEE (regional cognitive
test) ~ EIPEEAIA (regional student questionnaire) ~ ZEHM4 (teacher ques-
tionnaire) ~ E2fZ 4R (school questionnaire) ~ E{ZRE =&l (national contexts
survey) - FTEZNEAERNEREEARNZEEE CHE TH - mEEECHE
THANEE > BAARE -
TERRPREGER T - HEERL (outcome) K5 (contextual) RifE-[FTEH
ZATFEE R B IEE S ARG ~ gEJIEAREEE > A DIZAAIAISE (cognitive
test) Bidf]4E (questionnaire) MEATHIE : HREFHAITHEE ~ BE KPR F =
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BREGERERE L ARAF EREEETHE B - BEHEEE
BT B I R B R B AR 2 i B A M R R R 1T A - SRR
AR & A RS E BT BB RO LS T m AR & A - Rt - IS
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2 - 2009 FRIFR AR ERRERAESECLIRREAEFE
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WEh -~ Swmad - aniEng | 755

i~ DU e el (R AT S)
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DR SeFs v e b s B AOERE
B RBR MM E C RIS -
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EEEMATLERMFE CRME 5 | 5.2 F -
T LUA RS AR A arEBEfE 6. lExR F 5 -
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AR I R e B A LAt P LA (R B 22
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AL R DU AR R
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An Investigation of Culture Learning and
the Development of the Curriculum of
Science and the Capacity: The Possibility
of Building Culture Responsive Science
Curriculum of Indigenous Students

Tung-Hsing Hsiung"  Jui-Chun Tsai™

Abstract

According to World Development Report 2007 — East Asia and the Pacific Region, the pro-
motion information transmission is an effective approach to enhance youths' literacy in the dif-
ferent regions. The report also encourages schools and the mass media to educate youths for,
develop their coming working skill and to promote social development through information
network. Because of the development of technology, knowledge economy and globalization,
the third world country gradually gets rid of poverty impoverishment. But, it may probably be
responsible to arose a bigger gap and the unequal social relations among between different so-
cial groups. Inthe era of globalized knowledge economy, knowledge, as a type of cultural econ-
omy, can be the implement used by the superior groups to control the society. This article aims
to show that elaborate that the embedding of culture in the curriculum of schools is the tendency
of current indigenous education development. Referring to the science curriculum developed
by Queensland Government, we provide a teaching guideline which is embedded in indigenous
culture. For science education, we also suggest the possibilities of improving indigenous

students' learning difficulties by integrating embedding culture in the science curriculum.

Keywords: indigenous peoples, cultural response, curriculum guideline, science education
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B RE SUEE A BT B ACAB AN ~ B RIIRI A EAY B BRI PHRE A I iR B R
fr LHELD R BRI A AR EE

=~ R R PRS2 5L (anational priority) B : 7 R AR

"R H B White House :  “The Agenda-Education" Retrieved January 30, 2008 from http://www.whitehouse.
gov/agenda/education/ » 1 ZH#EEE H I 58 B SO AL AH RS -
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B SRS B BAEH > 1 B IR B B A AT B EE B2 HIBE » TEHECR &5
FERRESA R < B2 ERAR

Y ~ R R R AR R RS R o R E M T TR M - B
TR ERET & ~ B/ H ~ ACRET78 ~ 18 ~ WEEEH BN ERBERFE

i~ EinE 2% e (afterschool opportunities) = A E MRS » LIS F;
WA E S SR g a8 ~ —— i B E L > LIRSS 100 B4 DL B B

7N~ AR REBIEHETEE (college outreach program) = LIS 5 2 B ASK
JE ¥ 565 8 I HE R TR R

=~ BB EEFE (support college credit initiatives) S5 2 F TERY

[EHRERE2Z | (make college a reality) - S¢EI-FE41ESHTEB KRR

1E3R##% (advanced placement program) B REERE B < FRAE 5 2016 - E15E ] 2[5
S50 HEE MREC BIE > W EHE R L [F5E % - L2 mE R4 E
AREE o RIWBNE AT 2Bt B HEERAE

I\~ IRPRGEH SR BN AR K AR N B B A RS

JU~ B3I - EOR P BAEEER] » LT BN A 52 A - HEEN (R B A
HEETE (teacher residency programs) » [V ZPEERA S5 A 11/ NER L SE 2
FifEE T2 | FAEREEE » #4855 30,000 4 EFHHEE

T~ BEFAT - B A AL B 2 BT B A RS RS A T R MHEE A
BAEMREIL R D ZRAERERTTIE

T~ BB ¢ DR 7T IR S AN o SREIE (R K B T I AR
S GTIRAIESS TN - TSl

B AT > BEBIRY - — ~ EEEEHBES] (American opportunity
tax credit) M ~ LG HGERE P REEL o 11 38 B o AR EL
W ZECOREE R R 4,000 27T (K& 8 137,820 oT) B » A5T
KEE 23 B thnl 5 » M EALIE R A R BB P2 50 o B FEUR 2
SRIEEEE AT 100 /NRFRUAL IR ARFS » A - (LR REERERF L KE
BRIGATHIFRGEZR » I E N BRI ER R LA » gl DIpGEEEEs -

PRITIAHT G WA DL 2009 £ 3 F 16 HEKIEAS 1 : 34454 55 -
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ERER S0 D BB AR BRI HE2B RS

EE RIS B

€ 2010 FEFikh » WP EAESMERGH (Matura) K - BRI R0
R - ZHE T RNEL—FS S ARMsRER o fIA0 - Atk (Lublin)
s AL 100 B (R & 8 1,000 Eot) Bk - MEHEEE
BB MEBEREE S BN E BEUA EA EMIEEENA RS LL
FE L AEERCAERREERNGR 7 - BIIER 7 HEXES - AT
LEE B RAEE AL EN - WRAE E Re B m R R E s H A
EfEHERIRENTTA  EEHBFREERSEEMEY - EEFERNZ - 15
5 RS R R BB B AR 2B 10 AR P B A R BT Y
fRiE -

BAND _+—tHicERYBEHER"
BEIUAF 3 (LA

—  BREFRDERITEEENTRENREET - 15hl EERERIFBRT
EERTIIRIEE -

(—) ARESIRBTI AT BLERR A ~ ELE A E
A B AN AT

(=) BEE 28 SENE RG> KB GERKEBTEE - LR
REBREARRKEE ~ 1l - TIEBBREFELE N E AT FERE -

(=) AREJMGETE Mt & ERIEP @ SR IBRT - AE IR - B
FHIGHIFE : ¥ 8 CRAEGn] LIGERRY ~ HIPERUZRGE « n&IEE CITEINET

(T9) A fsih BRI PR T R - SRR R B TR BSOS s A RAE T

(f1) BEfitHBRRH SRR TAFERET ~ BREFEE - USRS S Ba)IR

A ¢ FTE RS ED |

p=(11(}

BARSCHIE 2009 4E 2 H 15 HE#E#EH (Gazeta Wyboreza) - FP SO R HH Bk i B SO AH A o
U S T A S TE AR DL 2009 423 H 16 HERKER 1 : 10 3HH -
PARSCHIE 2009 453 H 1 H BN FREE SRR o TR SRRt B AR B S AR A o
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HEREHE ~ RS EF IR -
(7)) B BEE ~ BAIES ~ EEDWPRPHMERE - FhlfEARERE
B WP LG IR -
() BAHERREIIRAER.C » BAH A RRKE 7 RAHERELR T -
(\) B AMERFHREBR SRR R ARG, ~ BB -

— - FREMmS - 2EBAB TIIREE

(—) MHBRHET <8 - IR A ERE - BIGE0 - %EE - &
RNBEEHE ~ REELUAHMEES - BUE - B2 - 8 REREETIE - BEGEE
N = R A R K PR AR B g s A L R L A B 7

(Z) BEESFREEFRE  BEUBLEEMHERENGHE -
T EERES]

(=) EEFHE T2HEBEENEE - £hFHE RS D 528077 15K
FHE HFRET# -

(M9) SR HSERAISESY AT S EEE) - ( AR B R B K
EIERES]

= EREEBASIER (RF)

(—) BAEPERHERBRERMBMER - 585 ~ St ~ R~ G B85k
(PRI AR > o GR 7 TR B A A o AR 1 St L et 2 T Bl s B P 72 2 o

(=) EHAEHREEEERE WU » (HHEAERSG FHAMERA -

(=) FERMKFEEZIGEB (Torres Strait) 5 RIERAEA P FHI)ZHMER]
e > RLIFH » BLURS FHAMERA -

(1Y) FrE 24 RE RN (B R FEVS AR B B S L AR vk Er O (A
A BB 8 B I A R S FE I BB A FIEE R AT e g

(h) FrE24 M L TS UERGESIEMN - B ERREER %t
RPN AL BERIRIER S 57 o

(7N) BRI+ FEH o A2 EREZ IR ELENRE » WiEH
BRAEAE TR 2 ~ EREEE AR
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BENBS S ERBRGMNEERBEE"
BRI 2 (LA

BN B RN BIRENGE S Rt 7R BN > BHECRIE N F S —CrE B {FE
BAH » BFSARIREEALAEE P ERFFBEF T - NI A ECE ~ B B 5 RE 1%
5 (Department of Education, Employment and Work Relations » DEEWR)  ( f&fH
HEH) B4 (2009) F 1 H | HEAMMEER 20 [ BRMEEE mNEES
fiff7E31= ] (National Asian Languages and Studies in Australian Schools Programs >
NALSSP) - THEF H 2008 2 2011 4 » BUR A 6,240 EHEBE 7 (KI#T &5
14 {5 1,173 & 7,600 T.) HIAEEHEB)IETE o BUFHISAE 2020 FF1F » HE2+4—
EREEL > REfEVURE R EE S (FEEE - FIJEEE - HAGE ~ #338) hED
AR LLERREER] 12% » RARRER EAMIRE I E i E 5/ 2k » 5L
HEARZIEEMIE -

sF#EH1FE (program objectives) = ELE KMEHIMERPNEE LGB A AL NEE S
HI B MR TR AL - BEINTF & B IEE S 2 A8 RERSEES
BB REREE o Wit 3 FRIET BB a8 AL 52 BRI Y
nnNEE SRR ¢ AT EIRREL SR + iR R m P B2 A FA R RS i EE S
SALFIRB R RE S -

AR E ARG (program structure) A LU HRERSS -

— ~ fl B &N/ E R AN B FE A ST 2% (funding for state and territory
government and non-government education authorities )

Z - P HETE — RSP PE S| (strategic collaboration and
partnership fund)
=~ TEEEMINEZEETZE]  (Becoming Asia literate: Grants to schools)

PO~ EFFREERYEN S UET S8 (Australian government national projects) o

s EREZAMRZ (stakeholders) [ 7 &N/ sEHUEUN RZH BB - ME
BREBRESFHERMSE - SHHEMK (Pl EEEs) ~ TR
2~ FEERSHAE | (the Australian Curriculum, Assessment and Reporting Auth-
orities * ACARA) ~ [EEYNHFE -~ P ETZEMME | (the Australian Curriculum,

CARICHIE 2009 ££2 F 16 H o fEE B EMNEEESEUT 2T AN o P SCHEE R B LA AR o
TS ST B W HE AR DL 2009 4E 3 F 16 HEKIEAR 1 : 22.614 3HF -
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Assessment and Certification Authorities » ACACA) -~ EEEHBFEHEWE - B
% Fenn i EET -

FFEALE THET/E 2008—2009 £ A 1,000 EEE (KF#HEH 2 {5 2,614 &
JC) ~2009—2010 £ A 2,120 ERE (KPFra® 4 {5 7,942 Eoo) ~2010—
2011 A 3,120 ERE (K#Hra ™ 718534 Bot) -

BN BUS 2B RS S5 ABE I IR SR KRB AE R
;“E‘ﬁ. 18
G PN

PRNBRFREU S ~ MBS R RH (Department of Education, Employment
and Work Relations » DEEWR) (ffEZ(E &) H 2000 F£LI%K » G RBEEZRE
J5 o EHRRURECE BER BRI ET & - HALE R R PR R T E Y
RIS > 8 PR B P s B N P B BT 8 R R SR e S R R IR 38 P R 1= T T
HE M ANAEF IR B EHE - WRERTEALEE - AR ER - it gns

(2009) 43 H 2 HE 5 HPZAEFE g 08 - BAsHLARE®E 1,200 A

=

e B BRI S B & PSS FEAHRK  (Organisation for Economic
Cooperation and Development » OECD) K tH 5 $R17 0 B BB E SR B 57 ~ B FPIEL
JoFBe3t T (MN/sEd) BURE B ~ BIRANREHR - Al R E R T ES
FTHEHZHEHEMFBEMCE (AEMEE HXEWY - EXRRGGNERNEZEREY
B~ BE - ANBRERY) - GFHEHBNERERRE (ALK
B~ NHATEIRS IR IR - BERAEH - AN BEESRK - i - I E
%) ~ AR FEHE R SR ~ B SN/ B B B ~ mERSB Rt
1 AR -

WEt g IRET BARR « PREUERAIE S - BRI RRY 77 208 RN B m K
[ AR FFERIFRE 5 KSR VE B BFR TR 73 = 0 REF R E G R - WEAE
FE i R ARl TR B2 RS 5 A HH A 2 B S PR AU A FE LR - 5 BT SR 2R BTk
W BN R EVE R BFEERS  (RERREABRI AL B A1 5 RIS R N A

CASCHE 2009 £ 3 F 3 H o il 2 E EPNETBURTECE B - SO R BRI BT S LR RS o
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W ET EElELAS © FORE S RERVERSE R A« SRR KA & AR
PR 5 FiRE - BHHE KBS B - T FEARE 28 -/
BE R LAERIRT EME 5 5L mEHE » B (BE) -~ IR MEE ~ I ME
IR IR RAGR 5 TAEIRVEE R - BIERRERE I Bt EH IR Re R
fk B SEFT AR TR IIRIR » TAF 2B R e PO 5 RO S 3R B B PR R
AR S I SR ELE ) 2 B S RS o

T & 28— RS FLEM B M EREBS UGS » Ryl BF &1 E 2 IR SRl E
EE - RNECEES LN -EEFHENE - REEEANEAR » DIREHMK
BIFT I R A& R e > g A TR L E R o DU R S s AR AR Bl

s RPN BURT I KRR B A SR - a0 3RS R A (M ZE 36 N T 5% IR ERNS -
B [ E T B R AR R ARG » AT R EMERIRERE R ¢ AT A
MR o BN RERIAERE R AR (skill eco-system) 5 [HI % R ERSRE (RCH
I » Q0] P\ R R ok o SE A SR P S 320% ~ e RRe B A ) RE SRS EE GA
R R PR AT 3 o

B E SRBAR B S RNZER "

L3l NI EER 1o |

{48 2008 LA B AR RS & FREFS AR (Organisation for Economic
Cooperation and Development » OECD) #(& # » HUNEA IR A BERZF B
Il %%t (vocational education & training system » VET) » H FIEFESALER ¢
B LR BB ~ SEE IS - REIMEAEEEREEANE - AT
58 B R T

IRMEH ~ #87F ~ (LGP 8 » B4 B RREE BRI oK o
P S ZEZER PR - #aad [ B KRB R B R [ HIEk - BREE
B[R R A R A BT I R EE A o BIAIERIERIERR) —H T 5 - S ikt 25

PASCHIE 2009 £ 3 A 5 H o i E B RINBE BT EE G - BIRKEESRR A BE RS (Julia
Gillard) FARHFIECE B0 LA SR BT & (Big Skills Conference 2009) N » I
FHEER AR B SO AL AE R -
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EEEHRRAE T TR » ezl » HIERELEGN MR EEE » A LRI
e TS 5B B K BT » I RO R B R TR B 5 S S5 [
BEREE R )T M > BT A E R AR B D BRI A,

H A EUR 72 2008 £ AL HEREE < S HFHE R E RS (Education
Investment Fund » EIF) » [FJFHE 5K 22 S BRSE 205 LGk FRER Fr ) © f ol ik
FEHE B R AR L BUR BB 0 E - 2008 A+ — A B EBUR T 5 (R

(KI#r &5 H 118 15 100 BT ) MPEREHE BAlls i mEE - BERET &R
AR LT EE LR 10 R 25 (SER% (K758 589 (58,500 EJyr) » fiff
Fi G Hh 5 B RE A AT SE 2 e -

(R ERkg i) (Bradley Review) ZfrLIFEH BEE » £ K2 H R EL
B R LA SR EE T & 2 BiEL > AT B MBI RS > DIAIE
W B AR AR B S - TELR LR R A R B R RE B I
TG TT ~ B R R R RER R > GRA M B TR T 5 U s« GRER AR 1IN
FEAN A vh - WA (] BELEC £t N 5% R RS (PR (R B TR B I T - IR HER
BAEREA [ R RS RIAEIE - 52 T RURRET By o DU SRaEIR 0] » LIRS Rk
PRI EEAT ~ TAZAT e RIREL SAEKE ~ KIE ~ B L HREEEEIIIE & Al
a0 Hk kR B AR S M R B A AR ~ BRE Bt gy
R > REBESVSIE AR E®BRA ~ BAAFRINT LR E S

HRZERE BRSO ol B - B MRS - MERRE - B 5
ERBEIHIRAT ~ ZITHIRIE ~ BAEETIRRMT: » 75 B0 0 77 BURF ~ R
¥ BERFHATT] - RENKENIRSEZE B3 6 AT 75 1 2 2GS - B
PR E RN R R SR 38 255 €r  (Australian Qualifications Framework Council ) >
S0 LUEERA LIRS E & LLRE T AN HIRRSE A E Bl R AT - iz
& WPIBERH L o HERINERE S (Skills Australia) JRHE 7T 5780 25 R #E
#955 THIREK - fRHLE A B A ol R 52 B S 2 5 Bk R » DUT HE RN
P BRI IRE A o

GRS mEi »  (Bl) BBk S AERR ~ Pk S80I R o R N R v 1
FIER AL « RARHIREHE T BAER R RIE R RRE » LIRS aess -

IR PR H & B B BE B #]%  (United Nations Environment Programme » UNEP) FIEIRS45 THHGEF » B2
TREEIR BT B E AL T A EIMAIBEE - HT MO IIE - BEREEIRERE - REY SR
BUERPEROE T TAF  MEEEN B TIFE » GG LIRS » TR —(ERRRE - MR [H%sE] -

AT A IE AR DL 2000 423 F 16 HERHEZR 1 : 22.614 31 H -
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WA RE N BRAEAS T () 2Rk 9D BUTT Be E SEET S IR ARERY 55 7T - BLE2E ~ B
3~ eRICERIESETS - RS IR BT RN - B BUR R B S N M BT &
E » WEPREATE (apprenticeship) fHlEREE o BT & H2 0t 950 & (FIHrEH
22,171 5T) WIRNIBRELERTE R i Bia TR IR T LARRREH » JNRHE T =B 70
SEEAEETL - RS AR 1 E SR RERTAIR

BN —BEBRAIEESE » IR 1] 33 R S M B £ EE B R © IR
BRI BUR HIBCE SCR R EEER D MU 51 B SR E FIGIR I HIE A 2
RIBRIERE RGBS BFHE G EMAE D - BRG] AZK
2R - ARG (L HRERS H TS B U RIGRAIHCRE - JEAUE Y ~ (L& /Y ~ 7
TG © BURRIRES S 2] TAE )] (workforce) FER - BRI AAATTH
AR B ERRE T WU RESENE ~ M HERA R R SE ~ TGRS R RE B AR %

4 B B AR RE 2 2 A% — E DU ERRINAN LA H R BRCE 2 B ATR -
93 A (IR YN T AT AR R 1R  ISEE T BAR 2 N B e i = S 8 E
L EEIUR - AEREREYH ISR - HEKEEBCRIYL - INILEUR ~ 22
AEH - BHE  HRFERLFAGE - MARBESAAGERT » BEEL E RIS
REBEAE A AL - (RSB SR  — R IUI R BT i
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AREEE IR EFES (PISA KR Tops IS EBH BRI /2H7) Bl (32 AIR
BEp TR ZIE) o (PISAZRIA TopS IS EBHAGEIE M) —F » LL2000
2003 F1 2006 4 [ ERfEE24ZF&EFE ]  (Program for International Students Assess-
ment » PISA) ZFFEAER » EIRAREZ M ~ MR~ MR~ HARBEREK
i S I E B SRIERERETER - DI EBE BORC B ELRES » /3 ArE
KB - (FRERBEREFRTE) RIERR T2 B R 5257 3 2K
R R/ N 2R B B A A AR v DR R BRI R AR oK o

& %+ PISA ZRI Top5 [ KBS 1T/ 47

ATEER A EHE

Wt LR A RHE

WEEF A RERT - RETE

Bt 58 B #EE - R3E

Bt 8 B B FXGE

kR #F: BRI EERE

H ki H H : 2008 4 —H

G P N:1009703844

I S B N:978-986-01-6864-8

& X M Ak BN E BRI (35 w2 CRG B E |
http://192.192.169.230/edu_paper/index.htm

o 2

NERE :

R ERSOB TS » LIEASE & (FRE S ERAHAR (Organization for Economic
Cooperation and Development » OECD) &l [EFREAFFEZE | RIERA
BRSBTS S HEE < BB - ZMAEEEANEM - (—)
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b BRIP4 FF AT 2 ] 2000 ~ 2003 12006 FEEHFRE2 AR R R ()
o TEIRRER AR BT ] KB TopS BIREEBOR C HAELRE, (=) &G
[EFRER LR RET S | R TopS R < @EAMRAF « (1) i RS LA
Hr ERACEH T -
bl [EIPR SR A A EET | RIIPH TR S BB « 36 ~ FIEE ~ K
H A SRR e B GRAFEE « (—) BMENAEEREN LELRST
MANEHEAAEEREHER : (Z) BEAFERNBEAIE AT
RERITNSE TS AT A+ (=) HAEHE - TIEMBERRRE - 824
ERRIFEL ~ Bl B RIAR B A L PR S B B RN BUE R I RE R ALY
TR R o (A - A 57 B B 053 B B 1 2 5 (8 e DR REL R /R S RE AT BT B R
RFEREAITT A o
AWt FRETE BRI SRR AR H DUR \BE R - (—) AOZHEEWIFEE
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EHE - LEREETRE « (=) BEMEBUTEHAN > W FHEZH I E K
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